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territory. Just such an advance did take place, how
ever, not so very long ago. 

THE ADVANCE o�' M VIIl GLACIER. 

No one knows the date of the latest great advance 
of Muir Glacier. It came after these trees had grown 
to maturity. It carried the ice front at least 34 miles 
to the south, and perhaps much more; that is from one 
point north of the site of the exhumed forcst to the ice 
front mapped by Vancouver in 17D4. 

'rhus we see that Glacier Bay has had, first, a great 
original advance of the icc tongues, which filled it com

pletely, in common with all the tiords of southeastern 
Alaska; second, a recession to a stage when the glaciers 
were smaller than at prpsent, this being perhaps one 
of many such recessions; third, an advance of more 
than 34 miles, most of which took place before 17fJ4, 

though forward movement was stilI in progress about 
ISH; and fourth, a great recession between the latter 
da te and 1D11-12. One' (loes not hesitate to predict 

future great advances and retreats, althou.�h the time 
of �uch oscillations cannot be foreseen. It is to be 
hoped that Muir Glacier will soon advance ngain, at 
least to the position of the iee cliff of the nineties in 
the last century, for then the glacier was far more 
beautiful to travelers than now, though the recent reo 
treat adds an element of great interest to the scienti�t. 

Clearly the international boundary shouill not be 
shiftpd with every such fluctuation of a �ladC!', 1I0r 

�houlll coastal boundaries in glaciated mountains be 10-
eated without knowledge of allli regal'll for such glacial 
oscilla tions. 

TilE. MOUNT· ST. ElLUl rlEmo:'!. 
'I'wo huill lrell Illiles n orthwe st of Muir Glacier is 

Mount Rt. miaR, If<,OOO feet hi.�h, at who,e baRe' an' the 
iHalasllintl «lacier amI Yakutat Hay. I [el'e tlw inter

national bOUllllry turns nOl'thwanl ,!lOll;! til(' 141st 
Ilicrillian, and here al�o therl' IUl\'1' j'atl[('l' re {�n tJy 

be{)n �l'l 'at adnul('es anll rl'cel'sions of the glal'il�l's, 

Thl' hOlllHlmf tUl'llR on �Iount Rt. 1':li;IR, whil'h is ::ti 
nlill'H frolll the present-day ('oast of the l',J('ifie (lI -can. 

Hetwel'n the Illountain allll the sea ar(� foothills and a 
fiat eX[lanse of icc, fell by coalescing ke t onglles from 

the snowfields and cirques of the mountain. This ice 
mass at the base of the mouritain, known as a piedmont 
glacier, bears the name of Don Alessandro Malaspina, 
an Italian in the service of Spain, who visited the 
region in 17D2. 

THE OLD ICY BAY AND ITS DISAPPEARANCE. 

Capt. George Vancouver, in I7D4, put into an indenta
tion which he called Icy Bay and whieh subsequently 
disappeared. 'l'his !Dnglish explorer chartell the old 
Icy Bay and IlIade soundings there, anll a member of 
his crew made a sketch of the lalHlsl,ape. Vancouver's 
map of the old Icy Bay shows trees on the western 
side where there is now a barren gilleier surface. The 
sketch shows that in 17D4 the waters of the Pacific 
bathed the low foothills of Mount St. mias, which we 
may recognize with little hesitation as the Chaix Hills. 
But the Chaix IIills are now separated from the sea 
by a score of miles of glacier ice, the western portion 
of the Malaspina Glacier. The glacier has advanced 
about 20 m iles. Exactly when this advance took place 
i� uncertain. It \Va� after 17U4. Possibly it was after the 

visit of Capt. Belcher in 1'1::7, and certainly was Rome 

�itne before the visit of DaII of the Coast Survey in 
1S74 ang 181'0, and the mountain-climbing ventures of 
Lieut. Schwatka in 11-186 and Prof. HusseII in lRDO. 

The natives have preserved the following Rtory of this 
glacial advance. The second chief of the Yakutat 
tribe stated to H. W. 'l'opham ill lRf<8 that his people 
used to have a village near the base of MOlInt St. mias, 

where there was a large [my with sanll aIHl trl'es on 
the western side, that iR, where the (iu,vot lobc) of' :vraI:ls

pina Glacier is now. 'l'he glacier nell-all('ell allil de

stroyed this village, making it nel'���nr,v for the native s 
to settle elsewhere. 

little farther west than the Icy Bay of Vancouver. 
Capt. Quillian of the Coast Survey visited the place in 
ID11 and found that the Guyot lobe of the Malaspina 
Glacier had receded from 3 to 9 miles. Mount St. Elias, 
on the international boundary, is now only 2(; miles from 
the waters of the Pacific, though when the boundary 
was located it was the full 35 miles or 10 marine 
ipagues from the ocean. The seacoast Is again moving 
inland toward the position it held when it was mapped 

.by Valll:ouver in 17D4. 

RETREAT OF GLACIERS IN RUSSELL FIORD. 

In the branch of Yakutat Bay called Russell E'iord, 
just east of Mount St. Elias, are the Nunatak and 
Ilidden Glaciers. About a century ago these ice tongues 
were 20 miles nearer the seacoast than at present. 
This is known from the youthful vegetation of the 
20 miles of fiord wall in front if these glaciers; and 
the date of the more advanced position is fixed approx
i mately by the map of the Russian, Lieut. Khronteben
ko, which was made in 1823. 

If the international hounllary had been fixed a century 
a.�o Canada would have made up for its loss of terri
tory near Mount St. Elias by the addition to British 
COi\llllhia of a part of what is now Alaska, in the re

gion cast nnd north of Russell Fiord. 
I;JYen tltiR give-amI-take as a result of differenl'es in 

tile ('oast line, in connection with the advaJII'e alld re

('C'ssion of ,�lal'ierR, woui<1 IUl\'e beell unfair, for neither 
tl\{' emaciated .�la('ie r coast, fnvorahle to the United 
Rlatl's, nor the tulYam'e!l .�Ial·ier ('oast, ftn'orabie to 
('nl1:uln, IlUl rks a perlllHllellt conditioll. Ree what has 

just IIH]lpelle(l. IIi(l(len Glacirr continuell the rel'essioJl 
of tI\{, ninC'tel'lllh eentur.v durill.� the period of I'el'ent 

Oh�Pl'\'H 1 ion;; fl'OIll 1 f<!lO to WOrt Hut between mOH alld 

Alaska would have induded two 01' till'l)e lllllHlrell IDO!) this jr'e ton,�lw :1I1nllH'efl 2 mil('s, probably in lfJ07. 

S(]lUu'e miles of what is now Yukon Territory in ('anad a 

if the international boulltlal'Y hnd 1)('1'11 fixell a ('I'utu ry 
or so ago, before this gi.�'lJ1tic gial'iai n<ln\ll(,(, aIHI with 
tlte l'oast line 20 miles inhllld fl'OIll the lIrescllt )lo�itioll. 

THE NEW ICY DAY. 

'Vithin foul' years the w('stern part of :Unlas pilla 

Glader has again retreated, forming a new Icy Bay, a 

.\Jl of thl'se ohS{'rvHtiollR "how the 1l1lfitlll'RR of the 

h'IIIJ1Ol'Hry tpl'lllillllR of a jilInl ,�);\('jpr to be ('ollsillerpd 
tI\{, III'HI1 of a hay, I'spel'inlJ�· ill ('H�('f; whl'r(� the ('oa�t

Jille I)('nl'� nil illl]lOl'tnllt j'plationslti[l to tltl' llerl'l'lllilla

tioll of nil illl(,j'natiolial \)IHlIlIlal',Y. TI\{) ('\'('nts of till' 
In�t ('(,Ilflll',\' ,ill tl\{' Yh'init�' of Mount Rt. ]·'lias, RURseli 

II'ion1, nllll Ulnl'ip r Bay hnl'!' l1elllonstra tl'd this I'll'ariy. 

Some Aspects of the Subject of Transportation;(' 

IN the two decades between 1890 and 1910, the 
population of the continental United States grew 
from 63,000,000 to 93,000,000. During the same 
period the ton mileage of our railroads increased 
from 65,000 millions to 255,000 millions. Stated 
otherwise, while the population was increasing 50 
per cent, the railroad ton mileage was increasing 
400 per cent. To satisfy the demands of traffic 
in 1890, the railroads of the United States moved 
the equivalent of one ton of freight a distance of 
1,032 miles for each individual. To satisfy the same 
demands in 1910 it was necessary to move the equiva
lent of one ton 2,742 miles. 

Measured by any yard-stick we choose to apply, 
we are confronted with the same result, to wit, that 
traffic and production are increasing much more 
rapidly than population. Between 1890 and 1912 
the production of pig iron, a recognized barometer 
of business, grew from 8 Yz million tons annually 
to nearly 30 million tons, an increase of 350 per 
cent. In the same period the coal production grew 
from 140 million tons to 550 million tons, an increase 
of 400 per cent. The manufacture of Portland 
cement had scarcely commenced in 1890, and amount
ed to only 1 Yz million barrels in 1895. Last year 
the production was over 75 million barrels. Between 
1889 and 1912. the freight tonnage on the "Soo" 
Canal grew from 7,400,000 tons to 71 million tons, 
an increase of 960 per cent in twenty-three years. 

The graphical method is frequently resorted to 
in engineering questions, for the purpose of deter
mining probable future developments. If we were 
to plot the curve of population for several decades 
past, we would obtain a fairly straight line showing 
an annual increase of about 1.5 per cent. The 
curves of production and traffic for the same period 
would be found to lie above the curve of population, 
with a strong tendency to escape at the top of the 
diagram, We may well pause to inquire whither 
we are going, and how long will the curves of traffic 
and production continue to rise at their present 
extraordinary rates. These questions not only 
present grave problems to the engineering profession, 
hut are also intimat.ely (,lllH:(')'!Ipd with the present 
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and future social and industrial status of the popu

lation. 
In seeking for a reason for the greatly innreased 

traffic demands of recent years, we are confronted 
with the difficulty of distinguishing between cause 
and effect. Unquestionably, traffic depends upon 
production and this in turn upon consumption, 
and we must, therefore, conclude that the increased 
traffic is the result of greatly increased consump
tion. But it may be said with equal truth that con
sumption is limited by production and traffic. In 
point of fact, all are inter-dependent and must keep 
pace with one another. The universal application 
of machinery to the arts and industries has greatly 
increased human efficiency and multiplied produc
tion and consumption manifold, placing within reach 
of the humblest and poorest comforts and con
veniences undreamed of a century ago. New wants 
are being constantly created, and the luxuries of 
yesterday become the necessities of to-morrow. 

It is related of Diogenes that he lived in a tub, 
with no other articles of furniture than a lantern 
and cup. Could we all live as simply as Diogenes 
there would be no transportation problems. But 
who wants to be Diogenes? Man these days requires 
and demands considerably more than the irreducible 
minimum necessary to provide food, shelter and cloth
ing, and there are no present indications of any 
disposition to diminish these demands. We may, 
therefore, confidently expect that consumption, pro
duction and traffic will continue to increase in the 
immediate future, and perhaps for an indefinite 
time. Whether this condition of affairs is best for 
the human race is a sociological rather than an 
engineering question. Its effect on society is, how
ever, plainly apparent in the steady change from 
an agricultural to an industrial community, in the 
increase of the urban at the expense of the rural 
larger cities, with its attendant complex problems 
of water supply, sewage disposal, intra-mural trans
portation and sanitation. 

In 1890 the rural and urban population stood at 
63.9 per cent and 36.1 per cent, respectively; 'in 
] 910 these figures were 53.7 per cent and 46.3 per 
cent, awl in fourteen States tho \ll'!mn exeeodod 

the rural populatioJl., 'l'hOlStl stllotistiml are based 
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upon an nrbiLrary (lla��ifimj,Li()ll, towns of 2,1)00 
or Il'sR h(,ing (,roakd as rural {lollllnunitins. J';conomic 
conditions, on whiclh eheap transportation is un
doubtedly a large factor, are responsible for the 
phenomenal growth of cities which have brought 
us the 55-story building with sub-sub-cellars, networks 
of street car lines above, on and below the street 
surface, and stupendous municipal improvements 
calling for fabulous expenditures. While there is 
every reason to believe that traffic, production and 
consumption will continue to increase, there are 
not wanting signs that there are practicable limits 
to the growth of cities. Land values and taxation 
in the large cities are becoming increasingly heavy 
burdens on industries and transportation. and sooner 
or later must operate automatically to check growth. 

Reduced to its simplest elements the problem of 
transportation is concerned with the transfer of 
material from one locality to another. Under the 
influence of gravity such transfer invariably involves 
the overcoming of resistance, hence calls for the 
expenditure of energy and the performance of work. 
Increased efficiency in transportation methods can 
be secured only by a reduction of resistance or by 
a cheapening of the cost of the energy employed, 
and the successive stages of development are due 
solely to these eauses. The primitive men who first 
discovered and applied rolling friction, or who utilized 
the buoyancy of water, marked epochs in the history 
of transportation no less than they who first applied 
steam and electriljity as prime movers. In fact, 
it may well be quest ioned whether any event in the 
development of traI"portation equals in importance 
the invention of the wheel, which forms the funda
mental basis of all our land transportation. Since 
the adoption of the wheel all improvements in trans
portation have been the result of either improved 
motive power or of improved paths offering less 
resistance. Animal power has been largely replaced 
by mechanical power, and the metalled road surface 
by the steel rail. A freight locomotive moving at 
an average rate of 15 miles per hour will haul 2,000 
tons of freight a distance of 150 miles in 10 hours, 
equivalent to 300,000 ton miles. A team of horses 
011 tll{\ best of mot.alled roads ca.nnot. haul 2 tons 
moro than :W milol! in thtl same time. To equa.J 
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the work of the locomotive there would be required 
7,.500 teams, with an equal number of drivers. These 
figures speak for themselves, and obviously make 
a comparison of operating costs superflous. 

In the steam or electrically operated railroad 
there has been developed a means of land transpor
tation which has enormously expanded traffic, revo
lutionized industries, and exercised a profound influ
ence upon the social status of mankind. It should, 
however, not be overlooked that the conditions 
created by the railroads, like the railroads them
selves, are largely artificial. We are accustomed 
to the belief that the very large modern city is a 
product of improved methods of transportation, and 
this is true in a measure, but there are to-day in 
China a number of cities with over a million in
habitants, which have managed to get along without 
the railroad. At the height of her glory, Rome 
counted 1,400,000 inhabitants, with no other means 
of transportation than the packhorse, cart and 
galley. But neither ancient Rome nor the Chinese 
cities enjoyed such comforts and conveniences as 
automobiles, electric lights, furnace heated houses, 
penny papers, moving picture shows, or the thousand 
and one other things which make up what we are 
pleased to call modern civilization. Improved trans
portation has simply stimulated production and con
sumption, and with them has produced the conditions 
which now obtain. The sudden elimination of the 
railroads from our civilization and a return to the 
old order would indeed be a calamity. Many persons 
who have acquired fixed habits would undoubtedly 
succumb to the shock, but the human race would 
not suffer extinction. Transportation in some form 
or other has always been a necessary factor in human 
welfare, and even in the days of the cart and pack
horse amounted to a considerable quantity in the 
aggregate. What chiefly differentiates modern from 
ancient methods of transportation is its enormous 
volume, long haul and concentration. 

THE RAILROADS. 

The United States is preeminently a country of 
the railroad, and unquestionably owes its phenomen
ally rapid development to this agency of transpor
tation. Of the 650,000 miles of railway line in the 
world, the United States possesses 244,000, or more 
than one third, and is easily first in the ratio of mile
age to population, if not in the ratio of mileage to 
area, in which she is surpassed by the smaller but 
more densely populated countries of Europe. In 
1910 the railroads of the United States were equipped 
with 59,000 locomotives, 2,300,000 cars, and em
ployed 1,700,000 people in their service. Their out
standing capital was 18,000 millions of dollars, and 
their gross revenues 2,750 millions of dollars, which 
amounts to an average annual payment of $30 for 
each inhabitant for railway transportation. Suc
cessive economies in operation and administration, 
as well as increased volume of traffic, have reduced' 
transportation charges to an astonishingly low figure, 
which has been maintained for a long period not
withstanding increasing wages, higher priced materials 
and increased taxes. The average freight rate of 
20.9 mills per ton mile which obtained in 1865, fell 
steadily until in 1888 it reached the figure of 7.7 
mills per ton mile, a reduction of nearly two thirds 
in twenty-three years. Since 1888 the average ton 
mile freight has remained practically stationary, 
being given as 7.48 mills for 1911 in Poor's Manual. 

The fact that railway management has been able 
to maintain freight rates in the face of the marked 
rise in prices of labor and material, and still pay 
dividends, is no mean tribute to the wisdom, energy 
and ability of the officials. 

Since 1890, most of the trunk line railroads have 
practically reconstructed their systems. Heavy ex
penditures, both of capital and of surplus earnings, 
have been invested in reducing curvature and grades, 
rebuilding bridges, supplying heavier equipments 
and in improving terminal facilities, all of which 
have conduced to economies in operating expenses 
and have enabled the railroads to maintain the 
present low rates. The question of greatest concern 
to the public at the present moment is whether 
we may look for a still further reduction of freight 
rates. On the basis of the traffic reported for 1910, 
a reduction of 1 mill in the average ton mile freight 
rate would effect a saving of $255,000,000 annually 
to the public. In view of the world-wide rise in 
prices, it seems hardly possible that there will be 
any material reduction in the cost of railway trans
portation. In fact, the immediate future threatens 
an increase of freight rates, as evidenced by a num
ber of applications to the Inter-State Commerce 
Commission with this object in view. 

That further economies in railroad transporta
tion are still practicable cannot be questioned. 
While we appear to have about reached the economi
cal limit of reduction in train resistance, with our 

SCIENTIFIC AMERICAN SUPPLEMENT 139 

present system of track and rolling stock, there 
are still possibilities of considerable economies in 
the matter of train operation and terminal expenses. 
In 1880 the average freight train load was only 129 
tons. In 1910 this had increased to about 350 tons. 
Considering the power of the modern locomotive to 
haul heavy loads, there is still room for considerable 
improvement in train loads with resultant economy. 
Further improvement in car capacity in comparison 
with car weights may also be looked' for. At present 
freight cars have a rated capacity of from 2 to 2 Y2 
times their weight, which means that even with 
fully loaded cars about one third of the train load is 
tare weight, bringing no revenue. The Norfolk 
and Western Railway has recently put into service 
a coal car of 200,000 pounds capacity, weighing 
62,500 pounds, giving a ratio of 3.2 of capacity to 
weight. As indicating the possibilities of train loads, 
it may be mentioned that about a year ago a single 
Mallet locomotive hauled a total load of 9,120 tons 
on the Virginian Railway, of which 6,600 tons was 
paying freight. The train consisted of 120 loaded 
coale cars containing 55 tons each, and the haul of 
120 miles !yas made at an average running speed 
of 15 miles per hour. 

In general the larger the container, the greater 
the proportion of the net weight of contents. Un
fortunately, limitation of clearances and stability 
with the present gauge have placed a limit upon the 
height and width of cars, and the increase of but 
one linear dimension will not have any very marked 
effect in improving the ratio between net and tare 
weights of freight car loads. In this connection it 
is open to argument whether a broader guage than 
standard, permitting the use of larger cars and 
heavier loads, with shorter trains, would not afford 
more economical transportation. Were it a matter 
only of long haul through traffic, there could be no 
question as to the superiority of a broader gauge, 
but considering transportation as a whole, the un
suitability of unduly large equipment for feeder 
lines and the advantage of an interchange of cars, 
the present standard gauge is perhaps not far wrong. 

In the matter of efficiency of freight car equipment, 
much remains to be desired. In 1890, statistics of 
1,000,000 freight cars in service showed that the aver
age daily distance moved was only from 17 to 25 
miles, a two hours' run. In a recent article by 
the General Superintendent of Transportation of 
the Illinois Central Railroad, there appears to have 
been but little improvement in this particular, the 
average movement of all freight cars on that line 
being but 27 miles per day. The records showed 
that as an average for each month, 13 days were 
spent in loading and unloading, 3 Y2 days .in moving, 
and 13 Y2 days standing. Even a slight increase in 
the daily car mileage would result in large economies, 
both in first cost of equipment saved, and increased 
revenue from equipment in use. This is a question 
of operation and terminal facilities, which constitute 
the chief fields for the practice of further economies. 
In comparison with haulage charges the terminal 
freight charges in large cities are unduly high. Con
gested freight stations, antiquated methods of load
ing and unloading cars and high cost of land are 
laying a heavy embargo on transportation to and 
from the largest cities. To remedy these conditions 
will call for heavy expenditures, but unless terminal 
facilities keep growth with the ever increasing volume 
on tonnage the traffic capacity of the railroads will 
soon attain its limit, and this long before track 
capacity shall have been reached. Since 1890 rail
road mileage has increased 50 per cent, while the 
ton mileage has increased 400 per cent, and the 
density of traffic is susceptible of still further in
creases, but only on condition that freight terminal 
facilities and the efficiency of freight equipment be 
increased correspondingly. 

Whether we may ever expect any radical change 
in track construction is problematical. Systems of 
construction like the mono-rail, overhead and gyro
scopic, or the sliding railway exhibited at Paris in 
1889, afford promising possibilities in the way of 
reducing tractive resistances, but the cost of their 
installation has so far prevented any economical 
results. The question of a change of motive power, 
from steam to electricity is an open one. For city 
terminals electricity has certain advantages which 
have led to several notable installations, and there 
are indications of its extension to main line traffic 
where hydro-electric plants offer attractive rates 
for power. For the time being the question of elec
tricity or steam is more a question of convenience 
than of economy, and we may expect the steam 
locomotive to hold its own for some time in the future. 
To sum up railroad transportation, further improve
ments in haulage costs will probably not be material, 
hut in the matter of operation and of terminal charges 
there is still room for important economies. 
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MOTOR VEHICLES. 

About fifteen years ago the automobile made its 
first appearance upon the streets of our cities as 
a practicable pleasure vehicle. To-day over one 
million machines are hurrying and scurrying through 
the highways and byways of our vast land. As a 
pleasure vehicle, the automobile has practically dis
placed the horse-drawn carriage, not because it is 
a cheaper form of transportation, but because one 
can go farther and faster and have more fun. While 
the large number of pleasure cars has not been 
without some effect on passenger transportation, 
especially intra-mural and suburban, this has been 
small in comparison with th� volume of the busi
ness, and merits no further consideration. 

Within a very few years, however, the self-pro
pelled vehicle has been applied to uses other than 
pleasure, and promises to become a real factor in 
the transportation problem. I refer to the rapidly 
increasing adaptation of the motor truck to commer
cial uses, which greets one on all sides in and about 
our larger cities. The mere fact that progressive 
merchants, manufacturers and contractors, to whom 
the question of dollars and cents is of paramount 
importance, are committing themselves to motor 
trucks for delivery and haulage purposes is sufficient 
evidence of the economical advantages over horse
drawn vehicles. 

Motor trucks are now manufactured with capa
cities up to 10 tons, and by suitable modifications 
of their bodies are adapted to a wide range of special 
services. Greater loads and greater speeds have 
established conclusively the economy of the motor 
as compared with the team for all classes of city 
and suburban delivery where good roads are avail
able. Under favorable conditions a heavy truck 
will negotiate 300 to 400 ton miles per day, as much 
as 7 to 10 teams of horses. A prominent maker of 
motor trucks claims a cost of 4 Y2 cents per ton mile 
as compared with 11 cents for teaming. 

Although motor truck transportation is still in 
its infancy, it has already assumed formidable pro
portions. Many manufacturers of pleasure cars 
have added commercial cars as a branch of their 
business, while other concerns limit their 'output 
entirely to this class, and all are prospering. Aside 
from its already established advantages as a moans 
for delivery and haulage within citios and their 
immediate suburbs, there are other possibilities 
for the motor truck, some of which have a direct 
bearing on the general problem of transportation. 
A motor truck can be handled with much more cer
tainty in cramped quarters than can horse-drawn 
trucks. This will enable them to run directly into 
shipping and packing rooms to receive or discharge 
their loads, without the necessity of trucking. By 
proper arrangements at freight receiving and delivery 
stations, motor trucks can be run directly alongside 
freight cars, and trucking saved at this point like
wise. The reduction of trucking charges will go a 
long ways toward reducing terminal chargeS which 
form so large an element in transportation costs. 

Another use for the motor truck is in the direct 
haulage of freight over considerable distances, cutting 
out intermediate railway haulage. Such direct 
deliveries will save rehandling and often packing, 
and where the distance is not so great but what 
the truck can return to point of origin the same 
day, may afford as economical a service as the rail
way, as well as a speedier one. 

A necessary adjunct of motor vehicles in their 
present state of efficiency is good roads. Without 
good roads the motor vehicle loses all its advantagos 
over the horse-drawn vehicle. In comparing trans
portation cost by motor truck with other forms, 
the cost of constructing and maintaining good roads 
should be charged, in part at least, to the motor 
truck. Since the advent of the automobile there 
has been a widespread popular movement for im
proved highways, and vast sums have already beon 
expended on this account, while still larger expendi
tures are in contemplation. In both first cost and 
in maintenance the character of highway demanded 
for motor vehicles is much more expensive than 
appropriate for wagon traffic. High-speed passenger 
and heavy commercial cars are very destructive to 
ordinary road surfaces and the increased cost both 
of construction and maintenance should be charged 
against this new form of traffic, instead of being 
borne by the general community. 

Until there is a· vastly great mileage of improved 
highways, we Iiiay expect the field of the motor truck 
to be limited to. the larger cities and their immediate 
suburbs. In Europe with its network of excellent 
highways and dense population there is a better 
field for the motor truck outside of city limits, and 
this form of transportation has consequently lIIadp 
greater progress than in tho United States. 

(To be continued.) 
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